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Ordered mesoporous ZrO2-CeO2 mixed oxides are potential candidates for cat-
alytic applications. These systems, used as anodes in solid oxide fuel cells (SOFC),
may lead to better performance of SOFCs, due to an enhancement on surface area,
aiming to achieve a lower working temperature. The aim of this studies is to eval-
uate the reduction capacity of Ni2+ to Ni in ZrO2-x(mol)%CeO2 (x=50 and 90)
samples impregnated with 60(wt.)%NiO.
The synthesis was made with Zr and Ce chloride precursors, HCl aqueous solu-
tion, Pluronic P123, NH4OH to adjust the pH (3-4) and a teflon autoclave to per-
form a hydrothermal treatment (80oC/48h). The samples were dried and calcined,
until 540oC in N2 and 4 hours in air. The NiO impregnation was made with an
ethanol dispersion of Ni(NO3)×6H2O. The powder was calcinated in air until 350oC
for 2 hours. Temperature-resolved XANES data at the Ni K-edge were collected at
the DXAS beam line of the LNLS in transmission mode, using a Si(111) monochro-
mator and a CCD detector. Sample preparation consisted of mixing ∼6mg of the
powder samples with boron nitride and pressing into pellets. The data were ac-
quired during an experiment of temperature programmed reduction (TPR) under
a 5% H2/He until 600oC and mixtures of 20%CH4:5%O2/He, at temperatures from
400 to 600oC. All the reactions were monitored with a mass spectrometer. The data
was analyzed with a linear combination fit of 2 standards for each valence number
using Athena software.
The Ni K-edge experiments demonstrated that for both contents of CeO2, NiO
embedded in the porous zirconia-ceria matrix reduces at lower temperatures than
pure NiO, revealing that the ZrO2-CeO2 support improves the reduction of impreg-
nated NiO. Ni was oxidized to NiO after all reactions with methane and oxygen. Hy-
drogenated carbonaceous species were detected, but under reducing conditions, the
hydrocarbon compounds are removed. The reaction of total oxidation of methane
CH4:O2 (1:2 ratio) was observed at lower temperatures (around 400oC) for both
samples.
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